Ventral pallidum deep brain stimulation attenuates acute partial, generalized and tonic-clonic seizures in two rat models.
Approximately 30% of individuals with epilepsy are refractory to antiepileptic drugs and currently approved neuromodulatory approaches fall short of providing seizure freedom for many individuals with limited utility for generalized seizures. Here, we expand on previous findings and investigate whether ventral pallidum deep brain stimulation (VP-DBS) can be efficacious for various acute seizure phenotypes. For rats administered pilocarpine, we found that VP-DBS (50 Hz) decreased generalized stage 4/5 seizure median frequency from 9 to 6 and total duration from 1667 to 264 s even after generalized seizures emerged. The transition to brainstem seizures was prevented in almost all animals. VP-DBS immediately after rats exhibited their first partial forebrain stage 3 seizure did not affect the frequency of partial seizures but reduced median partial seizure duration from 271 to 54 s. Stimulation after partial seizures also reduced the occurrence and duration of secondarily generalized stage 4/5 seizures. VP-DBS prior to pilocarpine administration prevented the appearance of partial seizures in almost all animals. Lastly, VP-DBS delayed the onset of generalized tonic-clonic seizures (GTCSs) from 111 to 823 s in rats administered another chemoconvulsant, pentylenetetrazol (PTZ, 90 mg/kg). In this particular rat seizure model, stimulating electrodes placed more laterally in both VP hemispheres and more posterior in the left VP hemisphere provided greatest efficacy for GTCSs. In conclusion, our findings posit that VP-DBS can serve as an effective novel neuromodulatory approach for a variety of acute seizure phenotypes.